The fractal kinetics curve 1 , 
If the reaction is allosteric (cooperative) so that n molecules of S bind to E, the kinetics is described by the Hill equation [5] 
Recently, Savageau [6] has shown that both the Michaelis-Menten and Hill equations are special cases of a more general fractal power law mechanism which produces the kinetic equation 
Clearly, (3) includes (1) and (2) 
The purpose of this paper is to carry out a similar analysis for the more general equation (3) with four parameters. It turns out that there will always be two, infinitely many, or no solutions for the four parameters given four data points. That is, it is impossible to have a single unique solutions for the four parameters regardless of the specified data.
Before beginning the analysis of (3), another fractal generalization of the Michaelis-Menten equation should be mentioned. By assuming that the reaction rate constants are scale dependent, is the fractal dimension of the scaling variable
S , Lopez-Quintela and Casado [3] were led to the equation
which is distinct from equations (2) and (3) above. The data-fitting problem for (4) has been analyzed in [2] . It turns out that for this three-parameter equation there can also be either one, two, or no solutions depending on the alignment of the data points in a complicated way. However, a unique solution exists only if the three data points lie on a single special curve separating the region of no solutions from the regions of two solutions (Curve (11) in figure 7 of [2] ).
Thus, the two papers, [3] and [6] , propose different models for fractal reaction kinetics. In one model there exists a single data curve producing a unique solution for the parameters, which is not robust. In the other model, there is never a unique solution for the system parameters. Thus data analysis of the two models uncovers shortcomings in each one and raises the question as to whether either is an adequate model of reality. This is a theoretical analysis, assuming only the minimal amount of data is available to determine the parameters of the model. Such an analysis is a first step in evaluating the practical utility of a model. It is clearly important to know whether or not the model parameters are uniquely determined by data even if only in a theoretical setting. Then the problems of parameter estimation and sensitivity analysis can be carried out later if the model is applied to specific sets of data .
Results
We now turn to the analysis of equation (3). For ease of notation we use V instead of V . g an
V S and take logarithms of both sides to obtain ( )
Subtracting the first two of these four equations (that is for i = 1 and 2) eliminates the term and gives:
Similarly using i = 1 and 3 gives:: 
we can substitute into this the expressions for and to obtain: 
where:
( ) It is easy to show that: To proceed further, we need to know the coefficient of the squared term in . It is (found by MAPLE):
It turns out that the question of the existence of a unique solution of (5) Since we have divided by a positive number, the two inequalities follow directly.
In a completely analogous manner the following geometric interpretation of 2 3 and , , α α α can also be established.
Lemma 3 if and only if
( ) ( The first minus sign says that L3 is below L2 but the last minus sign says that L2 is below L3, a contradiction.
Case 7 ( )
, , , + + + − . Here the same approach as in case 1 leads to a contradiction. 
